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The complete molecule of the title complex, 
[Cu(C3iH28N 2 0 2 )], is generated by the application of twofold 
symmetry; the Cu and CMe 2 atoms lie on the axis. The 
geometry around the Cu 11 atom is distorted square-planar. The 
dihedral angle between the two phenyl rings is 76.0 (3) °. The 
crystal packing is stabilized by intermolecular C— H- ■ -it 
interactions. 

Related literature 

For background to tetradentate Schiff bases and their 
complexes, see, for example: Kargar et al. (2009, 2010). 




Data collection 

STOE IPDS 2T Image Plate 
diffractometer 

Absorption correction: multi-scan 
[MULABS (Blessing, 1995) in 
PLATON (Spek, 2009)] 
7mi„ = 0.995, r maI = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.070 

wR(F 2 ) = 0.064 

5 = 0.84 

2376 reflections 

165 parameters 

H-atom parameters constrained 



5595 measured reflections 
2376 independent reflections 
1380 reflections with / > 2o(I) 
R,„. = 0.088 



Ap max = 0.83 e A 

A/W = -0.47 e A~ 3 

Absolute structure: Flack (1983), 

918 Friedel pairs 
Flack parameter: 0.00 (3) 



Table 1 

Selected geometric parameters (A, °). 



Cul-Ol 



Ol-Cul-Nl 
Ol'-Cul-Ol 



1.891 (3) 

93.11 (16) 
95.6 (2) 



Cul-Nl 



Nl'-Cul-Nl 



1.966 (4) 
95.7 (2) 



Symmetry code: (i) — y, — x, — z + f 



Table 2 

Hydrogen-bond geometry (A, °). 



Cgl, Cgl and Cg3 are the centroids of the Cu/01/Cl/C6/C7/Nl, Cu/017C17 
C67C77N1' and C1-C6 rings, respectively. 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


C3-H3- ■ Cgl" 


0.93 


2.85 


3.415 (6) 


120 


C3-H3- ■ Cg2 ffi 


0.93 


2.85 


3.415 (6) 


120 


C12-H12.4- ■ -Cg3 iv 


0.93 


2.76 


3.458 (6) 


132 


Symmetry codes: (ii) 
-y + \,x-\,z + % 


-y-\,x- 


1- 1, Z + 1; (iii) 


-x - 1 y - 


H,-z-i (iv) 



Data collection: X-AREA (Stoe & Cie, 2009); cell refinement: X- 
AREA; data reduction: X-AREA; program(s) used to solve structure: 
SHELXTL (Sheldrick, 2008); program(s) used to refine structure: 
SHELXTL; molecular graphics: SHELXTL; software used to 
prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

HK and FF thank PNU for financial support. RK thanks the 
Science and Research Branch, Islamic Azad University, 
Tehran for support. MNT thanks Sargodha University for the 
research facilities. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: TK2765). 



Experimental 

Crystal data 

[CutC^FW^Cy] 
M r = 524.09 
Tetragonal, f4 1 2 J 2 
a = 9.7435 (14) A 
c = 25.717 (6) A 
V = 2441.5 (8) A 3 



Z = 4 

Mo Ka radiation 
jtt = 0.93 mm" 1 
T = 291 K 

0.21 x 0.11 x 0.08 mm 
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{2,2'-[(2,2-Dimethylpropane-l,3-diyldinitrilo)bis(phenylmethylidyne)]diphenolato}copper(II) 
H. Kargar, R. Kia, M. Moghadam, F. Froozandeh and M. N. Tahir 



Schiff base ligands are one of the most prevalent systems in coordination chemistry. As part of a general study of potentially 
tetradentate Schiff bases and their complexes (Kargar et ah, 2009; Kargar et ah, 2010), we have determined the crystal 
structure of the title compound. 

The asymmetric unit of the title compound, Fig. 1, comprises half of the Schiff base complex as the molecule has crys- 

tallographically imposed 2-fold symmetry . The geometry around the Cu 11 atom is distorted square planar, Table 1 . The 
dihedral angle between the two phenyl rings is 76.0 (3)°. The crystal packing is stabilized by the intermolecular C — H--7T 
interactions, Table 2. 



The title compound was synthesized by adding an methanolic solution (25 ml) of bis(2-hydroxybenzophenone)-2,2'-di- 
methyl propanediimine (2 mmol) to a solution of CUCI2.4H2O (2 mmol in 25 ml ethanol). The mixture was refluxed with 
stirring for half an hour. The resultant green solution was fdtered. Dark-green single crystals for X-ray structure determin- 
ation were recrystallized from ethanol by slow evaporation of the solvents at room temperature over several days. 

Refinement 

The C-bound H atoms were geometrically placed (C-H = 0.93-0.97 A) and refined as riding with £/j S0 (H) = 1.2-1.5I/ e n(C). 



Comment 



Experimental 



Figures 




Fig. 1. The molecular structure of the title compound, showing 30% probability displacement 
ellipsoids and the atomic numbering. 




{2,2'-[(2,2-Dimethylpropane-1,3- diyldinitrilo)bis(phenylmethylidyne)]diphenolato}copper(ll) 



Crystal data 



[Cu(C3lH28N 2 02)] 

M,-= 524.09 
Tetragonal, PA{1{1 



D x = 1.426 Mgm 3 

Mo radiation, X = 0.71073 A 

Cell parameters from 374 reflections 
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Hall symbol: P 4abw 2nw 
a = 9.7435 (14) A 
c= 25.717 (6) A 
V= 2441.5 (8) A 3 
Z=4 

F(000) = 1092 



9 = 2.2-24.9° 
\i = 0.93 mnT 1 
7=291 K 
Block, dark-green 
0.21 xO.ll x 0.08 mm 



Data collection 



STOE IPDS 2T Image Plate 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 0.15 mm pixels mm" 1 
(0 scans 

Absorption correction: multi-scan 

[MULABS (Blessing, 1995) in PLATON (Spek, 

2009)]' 

r min = 0.995, r max = l.ooo 

5595 measured reflections 



2376 independent reflections 

1380 reflections with / > 2o(T) 
R int = 0.088 

Qmax = 26.0°, 0 m i n = 2.2° 
/!=-10^3 

£ = -11^12 
1 = -27->31 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > loiF 2 )] = 0.070 

wR(F 2 ) = 0.064 

5 = 0.84 
2376 reflections 
165 parameters 
0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o Vo 2 ) + (0.0005P) 2 ] 
where P = (F D 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.83 e A~ 3 
Ap m i„ = -0.47 e A~ 3 

Absolute structure: Flack (1983), 918 Friedel pairs 
Flack parameter: 0.00 (3) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11 */7Y 
^iso ' ^eq 


Cul 


-0.17381 (7) 


A 1 *7T O 1 /*7\ 

0.17381 (7) 


0.7500 


A ATAT f r >\ 

0.0303 (2) 


01 


-0.1851 (4) 


0.3469 (4) 


f\ 7 1 7A7 / 1 ^ \ 

0.71702 (12) 


0.0358 (9) 


N 1 


r\ r\/r if //|\ 

-0.0615 (4) 


A AA/1 £L f A\ 

0.0946 (4) 


0.69403 (16) 


A AOT7 /I 1\ 

0.0277 (11) 


CI 


-0.1327 (5) 


0.3836 (5) 


0.6724 (2) 


0.0241 (14) 


C2 


-0.1492 (6) 


a ciaa i c\ 

0.5209 (6) 


0.6563 (2) 


A AT £. O / 1 /Z\ 

0.0368 (16) 


H2 


-0.1866 


0.5835 


0.6797 


0.044* 


C3 


-0.1129 (5) 


0.5662 (6) 


a /cao 1 /t~\ 

0.6081 (3) 


A A A A A / 1 T» 

0.0409 (17) 


TTT 

Hi 


a 1 ion 

-0.1289 


0.6570 


0.5987 


A A A A* 
0.049* 


C4 


-0.0523 (6) 


0.4770 (6) 


i-\ ni a s/"\\ 

0.5734 (2) 


0.0442 (18) 


H4 


-0.0287 


0.5068 


0.5402 


A AO* 

0.053* 


C5 


-0.0271 (6) 


0.3441 (7) 


0.588 1 (2) 


0.0359 (16) 


H5 


0.0148 


0.2852 


0.5644 


0.043* 


C6 


-0.0622 (5) 


0.2935 (5) 


0.6374 (2) 


0.0253 (13) 


C7 


-0.0273 (5) 


0.1505 (6) 


a /T m /ox 

0.6502 (2) 


0.0255 (13) 


C8 


0.0569 (6) 


0.0710 (6) 


0.6H52 (19) 


0.0285 (13) 


C9 


a r\r\r\ 1 
0.0001 (6) 


-0.0316 (6) 


A C01A 

0.5810 (2) 


A AT /C C / 1 "7"\ 

0.0365 (1 /) 


H9 


-0.0939 


-0.0476 


0.5828 


0.044* 


CIO 


0.0788 (7) 


-0.1105 (7) 


a c a on /"O 1 * 

0.5483 (2) 


A A A C A / 1 A~\ 

0.0459 (19) 


H10 


i-\ /-\ i o r\ 

0.0380 


-0.1793 


0.5286 


0.055* 


Cll 


0.2187 (7) 


1 \ 1 \ ( > ^7 i \ / ^7 \ 

-0.0879 (7) 


f\ C A A C /I \ 

0.5445 (3) 


r\ r\ a 7A / 1 r\ \ 

0.0479 (19) 


Hll 


0.2731 


-0.1408 


0.5226 


0.058* 


C12 


0.2/46 (6) 


0.0156 (7) 


0.5742 (2) 


A A A O /T\ 

0.048 (2) 


H12A 


0.3684 


0.0325 


0.5720 


/-\ Am* 

0.058* 


C13 


0.1964 (5) 


0.0942 (5) 


0.6069 (2) 


0.0352 (16) 


H13 


0.2374 


0.1639 


0.6261 


0.042* 


C14 


-0.0324 (6) 


-0.0503 (5) 


0.70648 (18) 


0.0356 (15) 


H14A 


0.00 16 


-0.0953 


0.6754 


0.043* 


H14B 


-0.1176 


-0.0948 


0.7162 


0.043* 


C15 


0.0712(6) 


-0.0712 (6) 


0.7500 


0.046 (2) 


C16 


0.2175 (5) 


-0.0535 (7) 


0.7303 (2) 


0.069 (2) 


H16A 


0.2807 


-0.0680 


0.7584 


0.104* 


H16B 


0.2289 


0.0377 


0.7169 


0.104* 


H16C 


0.2351 


-0.1190 


0.7033 


0.104* 



Atomic displacement parameters (A 2 ) 





U u 


U 22 


C/ 33 


U 12 


C/ 13 


U 2i 


Cul 


0.0317(3) 


0.0317(3) 


0.0277 (5) 


0.0088 (6) 


0.0062 (4) 


0.0062 (4) 


Ol 


0.044 (2) 


0.034 (2) 


0.029 (2) 


0.013 (3) 


0.012 (2) 


0.005 (2) 


Nl 


0.030 (3) 


0.026 (3) 


0.027 (3) 


0.001 (2) 


-0.001 (2) 


0.005 (2) 


CI 


0.016(3) 


0.028 (3) 


0.028 (3) 


0.002 (3) 


0.000 (3) 


0.006 (3) 


C2 


0.027 (4) 


0.033 (4) 


0.050 (4) 


0.002 (3) 


0.000 (4) 


0.007 (3) 


C3 


0.030 (4) 


0.033 (4) 


0.060 (5) 


0.002 (3) 


0.003 (4) 


0.021 (4) 


C4 


0.043 (4) 


0.047 (4) 


0.042 (4) 


0.006 (4) 


0.005 (4) 


0.021 (4) 
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p^ 


V.Vii (4) 


A A/1 1 { A\ 

U.U43 (4) 


0.0 Jz (4 ) 


A AAC 

—0.005 (4) 


U.UUj {j ) 


A AAC ( A\ 

O.OOo (4) 


p/; 


A A-l 1 /1\ 

0.021 (i ) 


U.UZo (4) 


0.02 1 (i) 


A AA 1 f"J\ 

—0.001 (i ) 


— U.UUZ (3 ) 


A AAA 

o.ooy (i ) 




a aoa \ 
0.020 (J j 


U.UJO (4) 


a m i /i\ 
0.021 (i ) 


A AA i n\ 

—0.001 (i ) 


A AA/^ 

— U.UUo (3 ) 


A AA 1 

0.001 (j) 


pe 


0.034 (4 J 


U.U3Z (4J 


o.oiy {j ) 


A AAA f1\ 

0.000 (j ) 


A AA*7 fi\ 
U.UU / [d ) 


A A 1 A /a\ 

0.010 (3 ) 


PO 


0.032 (4 J 


U.U.3 / (4) 


0.041 (4) 


A AAO (1\ 

0.002 {j ) 


A AAA 

U.UUU (3 J 


A AA£ 

— O.OOo {J ) 


pi n 
CIO 


O.Ool p j 


A A/1 A {Z\ 

U.U44 [p ) 


A All //I \ 

0.032 (4 ) 


A AAC t A\ 

0.006 (4) 


a nm //i\ 
U.UUZ (4 J 


A AA"7 

—0.00 / (i) 


Cll 


A Aril /C~\ 

0.050 (5) 


A AC O /C\ 

0.058 (5) 


A AT C //I ~\ 

0.035 (4) 


0.022 (4) 


A A 1 A //I \ 

0.010 (4) 


A A A O ( A\ 
0.008 (4) 


C12 


0.024 (4) 


0.076 (5) 


0.044 (5) 


0.010 (4) 


0.014(3) 


0.020 (4) 


C13 


0.024 (4) 


0.040 (4) 


0.042 (4) 


-0.011 (3) 


0.000 (3) 


0.004 (3) 


C14 


0.044 (4) 


0.024 (3) 


0.038 (4) 


0.005 (3) 


0.019(3) 


0.000 (3) 


C15 


0.048 (3) 


0.048 (3) 


0.040 (5) 


0.018(5) 


0.023 (4) 


0.023 (4) 


C16 


0.048 (5) 


0.113(6) 


0.047 (5) 


0.037 (4) 


0.020 (3) 


0.028 (4) 



Geometric parameters (A, °) 








Cul— Ol' 


1.891 (3) 


C8— C9 


1.386 (7) 


Oil— Ol 


1.891 (3) 


C9— C10 


1.373 (7) 


Oil— Nl 1 


1.966 (4) 


C9— H9 


0.9300 


Cul— Nl 


1.966 (4) 


C10— Cll 


1.384 (7) 


Ol— CI 


1.305 (5) 


C10— H10 


0.9300 


Nl— C7 


1.295 (6) 


Cll— C12 


1.377 (8) 


Nl — C14 


1.475 (6) 


Cll — Hll 


0.9300 


PI P7 
1^1 ^2 




P17 P1-5 
v. 1 L v. 1 3 


1 .JOy \ 1 ) 


CI— C6 


1.433 (7) 


C12— H12A 


0.9300 


C2— C3 


1.362 (7) 


C13— H13 


0.9300 


C2— H2 


0.9300 


C14— C15 


1.521 (6) 


C3— C4 


1.380 (8) 


C14— H14A 


0.9700 


C3— H3 


0.9300 


C14— H14B 


0.9700 


C4 C5 


1.371 (8) 


CI J — CI 4 


1.521 (6) 


C4 — H4 


0.9300 


C15— C16' 


1.522 (6) 


C5— C6 


1.405 (6) 


C15— C16 


1.522 (6) 


C5— H5 


0.9300 


C16— H16A 


0.9600 


C6— C7 


1.471 (7) 


C16— H16B 


0.9600 


C7— C8 


1.504 (7) 


C16— H16C 


0.9600 


C8— C13 


1.383 (7) 






Ol— Cul— Nl 


93.11 (16) 


C10— C9— C8 


121.8 (6) 


Ol 1 — Cul— Ol 


95.6 (2) 


C10— C9— H9 


119.1 


Ol 1 — Cul— Nl ; 


93.11 (16) 


C8— C9— H9 


119.1 


Ol— Cul— Nl ; 


147.96 (16) 


C9— C10— Cll 


120.3 (7) 


Ol'— Cul— Nl 


147.96 (16) 


C9— C10— H10 


119.9 


Nl'— Cul— Nl 


95.7 (2) 


Cll— C10— H10 


119.9 


CI— Ol— Cul 


128.0 (3) 


C12— Cll— C10 


117.8 (6) 


C7— Nl— C14 


122.8 (4) 


C12— Cll— Hll 


121.1 


C7— Nl— Cul 


127.9 (4) 


C10— Cll— Hll 


121.1 


CI 4— Nl— Cul 


108.9 (3) 


C13— C12— Cll 


122.0 (6) 


Ol— CI— C2 


118.3 (5) 


C13— C12— H12A 


119.0 


Ol— CI— C6 


124.9 (5) 


Cll— C12— H12A 


119.0 
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PO ni p/- 
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pi pi pi 
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pi no in 
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116.5 
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I 1 8 S 
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C4— C3— H3 


120.1 


C5— C4— C3 


119.6(6) 


C5— C4— H4 


120.2 


C3— C4— H4 


120.2 


C4— C5— C6 


122.5 (6) 


C4— C5— H5 


118.8 


C6— C5— H5 


118.8 


C5— C6— CI 


118.0 (5) 


— — v. / 


1 1 O.U {J J 


Cl — Co — C/ 
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Nl — C7 — C6 


122.2 (5) 


Nl— C7— C8 


119.9(5) 


C6— C7— C8 


117.8(5) 


C13— C8— C9 


117.4 (5) 


C13— C8— C7 


120.6 (5) 


C9— C8— C7 


121.9 (5) 


Ol 1 — Cul— Ol— Cl 


-148.3 (5) 


Nl 1 — Cul— Ol— Cl 


106.7 (5) 


Nl— Cul— Ol— Cl 


0.9 (5) 


Ol'— Cul— Nl— C7 


100.2 (5) 


Ol— Cul— Nl— C7 


-5.5 (5) 


Nl 1 — Cul— Nl— C7 


-154.7 (5) 


Ol' — Cul — Nl — C14 


-73.3 (5) 


Ol — Cul — Nl — C14 


-178.9 (3) 
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CUl — Ul — Cl — Co 


4.5 (8) 
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6.2 (9) 
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-2.5 (9) 
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— 1 1 (Q\ 
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C3— C4 — C5— C6 


0.8 (9) 


C4— C5— C6— Cl 
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C4— C5— C6— C7 


-178.2 (5) 


Ol— Cl— C6— C5 
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C2— Cl— C6— C5 
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Ol— Cl— C6— C7 


-6.7 (8) 


C2— Cl— C6— C7 


175.1 (5) 


C14— Nl— C7— C6 


177.4 (4) 


Cul— Nl— C7— C6 
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Nl— C14— H14A 
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C15— C14— H14A 
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H14A— C14— H14B 
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C14— C15— C14' 


111.3 (7) 


C14— C15— C16' 


107.1 (3) 


C14'— C15— C16' 


111.2 (3) 


C14— C15— C16 


111.2 (3) 


C14' — C15 — C16 


107.1 (3) 


C16 — C15 — C16 


1 UO.7 ^ / f 


C15— C16— H16A 


109.5 


C15— C16— H16B 


109.5 


H16A— C16— H16B 


109.5 


C15— C16— H16C 


109.5 


H16A— C16— H16C 


109.5 


H16B— C16— H16C 


109.5 


C14— Nl— C7— C8 


-5.7 (8) 


Cul— Nl— C7— C8 


-178.3 (3) 


C5— C6— C7— Nl 


-176.9 (5) 


Cl— C6— C7— Nl 


1.7 (8) 


C5— C6— C7— C8 


6.1 (7) 


Cl— C6— C7— C8 


-175.2(4) 


Nl— C7— C8— C13 


-101.0 (6) 


C6 — C7 — C8 — C13 


76.0 (6) 


1st 1 Cl P8 CQ 




p/: f^n po pn 
C6 — C / — Co — C9 


— 10/. 0 (6) 


po pn nin 
C 1 i — Co — C9 — C 1 0 


1.7 (8) 


f^n po pn nn 
C / — Co — C9 — C 1 U 


-1 1 J.J (o) 


Co — CV — C 1 U — C 1 1 


— U. / (,1UJ 


pq nn pi i pn 
cy — C1U — Cll — C1Z 


— U.3 (1UJ 


r i n r 1 1 r i ? r 1 ^ 

V 1 u V 1 1 V 1 Z. V 1 J 


U.J ^ 1 \Jf 


Cll— C12— C13— C8 


0.7 (9) 


C9— C8— C13— C12 


-1.7 (8) 


C7— C8— C13— C12 


175.5 (5) 


C7— Nl— C14— C15 


113.2 (5) 


Cul— Nl— C14— C15 


-73.0 (5) 


Nl— C14— C15— C14' 


39.7 (3) 


Nl— C14— C15— C16' 


161.4 (5) 


Nl— C14— C15— C16 


-79.7 (7) 
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Symmetry codes: (i) ~y, -x, -z+3/2. 



Hydrogen-bond geometry (A, °) 

Cgl, Cg2 and Cg3 are the centroids of the Cu/01/Cl/C6/C7/Nl, Cu/01'/Cl'/C6VC7'/Nl' and C1-C6 rings, respectively. 

D—H-A D — H H-A D-A D—H-A 

C3— H3-Cgl fl 0.93 2.85 3.415 (6) 120 

C3— m-Cg2 m 0.93 2.85 3.415 (6) 120 

C12— H12A-Cg3 iv 0.93 2.76 3.458 (6) 132 

Symmetry codes: (ii) -y-l/2, x+l/2, z+5/4; (iii) -x-V2,y+V2, -z-3/4; (iv) ->>+l/2, x-1/2, z+5/4. 
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